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(54) FLEXIBLE HOSE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily form a layer for 
suppressing the shape change of a bellows tube 20 in a 
flexible hose 10 without being restricted by the shape of a 
mouthpiece 40 or the like. 

SOLUTION: This flexible hose 10 is provided with a 
metallic bellows tube 20 and a net bag body 30 covering 
the outer peripheral surface of the bellows tube 20. The 
net bag body 30 suppresses the change in shape caused 
by internal pressure flowing in the bellows tube 20. 
Because of being previously formed in bag shape, the net 
bag body 30 can be easily manufactured without using a 
braider. 
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* NOTICES * 

JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The flexible hose characterized by having the reinforcement layer which covers the 
peripheral face of an accordion tube and this accordion tube, and is beforehand formed in saccate, 
and controls form status changeHzation of the accordion tube accompanying the internal pressure 
of flowing fluid for this accordion tube. 

[Claim 2] It is the flexible hose currently formed from the reticulated bag body which knit the 
above-mentioned reinforcement layer reticulated for resin fiber in the flexible hose of claim 1. 
[Claim 3] It is the flexible hose which formed in twill the splicing yarn to which the above- 
mentioned reticulated bag body doubled the monofilament in the flexible hose of claim 2. 
[Claim 4] It is the flexible hose currently formed from the resin which has the barrier layer the 
above-mentioned accordion tube excelled [ layer ] in hydrogen permeability-proof in the flexible 
hose of claim 1 or claim 2. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flexible hose which has the accordion tube 

which can be used for feeding of hydrogen gas etc. 

[0002] 

[Description of the Prior Art] Conventionally, the technique of JP,9-14528,A is known as a hose 
used among this kind of flexible hoses for feeding of hydrogen gas. Drawing 6 is the sectional view 
showing the end side of the flexible hose 100 concerning a Prior art. drawing 6 — setting — a 
flexible hose 100 — a mouthpiece — it consists of 101a, an accordion tube 101 made from steel 
formed in one, a tube 102 made of the EPDM rubber of the heat shrink nature covered by the 
periphery front face of an accordion tube 101, and a fiber blade layer 103 which consists of carbon 
fiber by which the braid was carried out to the periphery front face of a tube 102. the above- 
mentioned tube 102 and the fiber blade layer 103 — the caulking ring 104 — a mouthpiece — it is 
concluded by the edge of 101a. 

[0003] for manufacturing this flexible hose 100 — first — a mouthpiece — the metallic conduit 
which consists of 101a and an accordion tube 101 is prepared. Next, the tube before a heat shrink 
(illustration abbreviation) is prepared, this time — the bore of a tube — a mouthpiece — it 
considers as maximum outer-diameter extent of 101a. You insert in this tube from mouthpiece 
101a, and make it located in the periphery front face of an accordion tube 101. The heat shrink of 
the tube is heated and carried out in the condition, and it considers as a tube 102. Then, the fiber 
blade layer 103 is formed in the periphery front face of a tube 102 by carrying out a braid with a 
BUREDA machine (illustration abbreviation) using the yarn made from carbon fiber. 
[0004] In this flexible hose 100, while the thick thin accordion tube 101 raises hydrogen 
permeability and flexibility, the deformation to the longitudinal direction of an accordion tube 101 is 
controlled to big internal pressure by the fiber blade layer 103. 
[0005] 

[Problem(s) to be Solved by the Invention] by the way — a flexible hose 100 — a mouthpiece — 
the flange for connection with a phase hand part article (illustration abbreviation) may be welded 
to the edge of 101a Since a tube 102 is rubber, in order to avoid the effect of the welding heat, 
before equipping with a tube 102, it is necessary to perform welding of such a flange. However, in 
the conventional flexible hose 100, since the BUREDA machine is used in order to twist the fiber 
blade layer 103, if there is a big flange, the fiber blade layer 103 cannot be wound with a BUREDA 
machine, thus, forming the fiber blade layer 103 (reinforcement layer) in the conventional flexible 
hose 100 using a BUREDA machine — a mouthpiece — there was a problem that the 
configuration of 101a had constraint. 

[0006] This invention does not solve the problem of the above-mentioned Prior art, and does not 
receive constraint in the configuration of a mouthpiece etc., but aims at offering the flexible hose 
which can form easily the reinforcement layer for controlling form status changeHzation of an 
accordion tube, 
[0007] 

[The means for solving a technical problem, and its operation and effectiveness] This invention 
made in order to solve the above-mentioned technical problem covers the peripheral face of an 
accordion tube and this accordion tube, and is beforehand formed in saccate, and is characterized 
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by having the reinforcement layer which controls form status change-ization of the accordion tube 
accompanying the internal pressure of flowing fluid for this accordion tube. 

[0008] In the flexible hose concerning this invention, when a fluid flows to passage, the force into 
which an accordion tube is made to transform is added. At this time, a reinforcement layer 
demonstrates big drag force so that the above-mentioned deformation may be prevented. 
Therefore, a flexible hose is equipped with the outstanding pressure resistance. Moreover, since it 
is beforehand formed in saccate, the reinforcement layer is not formed by letting an accordion 
tube which was explained by the Prior art pass to a BUREDA machine. That is, it is not necessary 
to take the complicated process which lets a BUREDA machine pass, and can manufacture at 
easy processes, such as handicraft, in the flexible hose of this invention. 

[0009] Moreover, a reinforcement layer can consist of reticulated bag bodys knit reticulated for 
resin fiber as a suitable mode of a flexible hose. A reticulated bag body can form easily the splicing 
yarn which doubled the monofilament by twill etc. In this case, the splicing yarn by the 
monofilament can have strong rigidity, and it can raise the insertion workability to an accordion 
tube. In addition, like a metal thin line, as long as splicing yarn has rigidity, it may be ingredients 
other than resin fiber. Moreover, an accordion tube may be resin besides metal that what is 
necessary is just the ingredient which was excellent in the permeability-proof of flowing fluid in 
passage. In this case, an accordion tube can be suitably realized by having the barrier layer 
excellent in hydrogen permeability-proof, when it applies to tubing which passes hydrogen. 
[0010] 

[Embodiment of the Invention] In order to clarify further a configuration and an operation of this 
invention explained above, the suitable example of this invention is explained below. 
[001 1] Drawing 1 is the half section Fig. showing the flexible hose 10 concerning the gestalt of 1 
operation of this invention. In drawing 1 , a flexible hose 10 is a hose used for feeding hydrogen 
gas into a fuel cell, and is equipped with an accordion tube 20 r the reticulated bag body 30 as a 
reinforcement layer, the mouthpiece 40, the flange 42, the shock-absorbing-rubber object 44, and 
the ring 50. 

[0012] An accordion tube 20 is a thin shell which forms in one the bellows portion 21 which carried 
out the sequential array of trough 21a and the Yamabe 21b, and the sleeve 22 of the both ends of 
this bellows portion 21, and is formed from the stainless steel excellent in hydrogen permeability- 
proof. A bellows portion 21 can be formed by the approach of carrying out blow molding of the 
tubed shell so that the shaping side of the bellows configuration of the metal mold which is not 
illustrated may be made to imitate, rolling, etc. Moreover, a sleeve 22 is a part which is formed in 
tubed from the both ends of a bellows portion 21, respectively, and is joined to a mouthpiece 40. 
The thickness of an accordion tube 20 is defined in consideration of the gas barrier property which 
does not make hydrogen gas penetrate, the pressure resistance which can bear the pressure of 
hydrogen gas, and the flexibility for securing the ease of handling, for example, is 0.05-0.5mm, and 
is 0.1 -0.3mm preferably. 

[0013] The above-mentioned reticulated bag body 30 is saccate [ which is formed by twill and has 
opening on both sides ], and when an accordion tube 20 is covered, it is covered to the longitudinal 
direction in the tension condition and the condition, i.e., the condition of having pressed Yamabe 
21b of an accordion tube 20, of being hard to be extended. As yarn for weaving the reticulated bag 
body 30, strongly [ tensile strength ], a thing with the so-called strong waist with high rigidity is 
desirable, for example, can use the splicing yarn which doubled 1 or several monofilaments. As an 
example of such splicing yarn, that which doubled 1260 deniers polyamide (nylon) yarn and two 
500-denier polyester yarn can be used for one. If the reticulated bag body 30 is formed by twill 
using such splicing yarn, even if it compresses the reticulated bag body 30 into a longitudinal 
direction or pulls it, since only the include angle which is not expanded and contracted and splicing 
yarn makes is changed, splicing yarn itself can expand the diameter of or reduce the diameter of 
the path of the reticulated bag body 30, with the shape of a cylindrical shape held. 
[0014] Draw ing 2 is the sectional view expanding and showing near [ one ] the edge of an 
accordion tube 20. In drawing 2 , a mouthpiece 40 is the same shell made from stainless steel as 
an accordion tube 20, and has the bore of the above-mentioned sleeve 22, and insertion section 
40a whose diameter was mostly reduced by the diameter of said. Insertion section 40a is inserted 
in a sleeve 22, by being further welded at the edge of a sleeve 22, it is an accordion tube 20 and 
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one, and the seal of the meantime is carried out Moreover, the flange 42 is welded to the other 

end of a mouthpiece 40. A flange 42 is a member for connection with other devices. 

[0015] It is fixed with the shock-absorbing-rubber object 44 and a ring 50 on the periphery of a 

sleeve 22 r respectively, namely, the both ends of the reticulated bag body 30 put the edge of the 

reticulated bag body 30 on the above-mentioned sleeve 22, make the shock-absorbing-rubber 

object 44 intervene, and caulking immobilization is carried out with the ring 50. 

[0016] In the configuration of the above-mentioned flexible hose 10, when passage is made to 

pass hydrogen gas etc., the internal pressure which expands an accordion tube 20 is added. This 

internal pressure acts as mainly expanded force rather than it makes the diameter of a bellows 

portion 21 expand. At this time, it is fixed to an accordion tube 20 through a ring 50 at those both 

ends, and the reticulated bag body 30 demonstrates big drag force to the force which lengthens an 

accordion tube 20 to a longitudinal direction. That is, an accordion tube 20 will have expanding to a 

longitudinal direction regulated by the reticulated bag body 30, can maintain the almost same die 

length, and will be equipped with the outstanding pressure resistance. 

[0017] Moreover, since an accordion tube 20 is a metal shell, it prevents transparency of 

hydrogen. Furthermore, a certain amount of flexibility is secured and an accordion tube 20 is 

excellent also in the bending property while it is thick, and it can absorb the vibration when it 

connects with the thin source of vibration which is not illustrated since the bellows portion 21 is 

formed. 

[0018] And since the reticulated bag body 30 does not restrain an accordion tube 20 in the 
direction of bending strongly like a rubber layer which was explained by the Prior art, it does not 
make an accordion tube 20 spoil flexibility. 

[0019] Moreover, the reticulated bag body 30 is easy to change tension force, a braid consistency, 
etc. in a braid condition, and it is also easy for this to adjust pressure-resistant extent to 
arbitration, and the amount of diameter expansion for which it asks by changing a braid 
consistency can be obtained. 

[0020] Next, the process which manufactures a flexible hose 10 is explained. First, an accordion 
tube 20 is manufactured by blow molding or rolling. Then, insertion section 40a of mouthpieces 40 
and 40 is inserted in the sleeves 22 and 22 of an accordion tube 20, respectively. In this condition, 
mouthpieces 40 and 40 are fixed to an accordion tube 20 by welding mouthpieces 40 and 40 to the 
both ends of sleeves 22 and 22, respectively, and a flange 42 is further welded to the both ends or 
end of mouthpieces 40 and 40. In this case, when not equipping a mouthpiece 40 with a flange 42, 
you may equip with a joint. Then, from the mouthpiece 40 of the side which welded the flange 42, 
by making a longitudinal direction contract the reticulated bag body 30, the diameter of opening is 
made to expand from the path of a flange 42, and it inserts in an accordion tube 20. And make the 
diameter of the reticulated bag body 30 reduce by extending to a longitudinal direction, where the 
reticulated bag body 30 is inserted to the location beyond a flange 42, and it is made to stick to an 
accordion tube 20, and is a wrap about a periphery. Furthermore, the shock-absorbing-rubber 
objects 44 and 44 are covered to the both ends of the reticulated bag body 30, respectively, and 
the both ends of the reticulated bag body 30 are fixed to them for rings 50 and 50 by fastening 
****** at an accordion tube 20. Thereby, the flexible hose 10 of the gestalt of this operation is 
obtained. 

[0021] In the production process of the above-mentioned flexible hose 10, although gauze is 
formed in the periphery of a bellows portion 21, the reticulated bag body 30 knit beforehand is 
used, and a BUREDA machine which has taken the wrap process to the accordion tube 20, and 
explained this by the Prior art is not used. Therefore, with a flexible hose 10, when letting a 
BUREDA machine pass, even if it has the flange 42 used as trouble, it can manufacture at easy 
processes, such as handicraft. 

[0022] Moreover, since the splicing yarn which enlarged rigidity using the monofilament is used for 
the reticulated bag body 30, in the case of insertion of the reticulated bag body 30, it does not 
bend and is excellent in insertion workability. 

[0023] Furthermore, the reticulated bag body 30 can cover an accordion tube 20, without 
overflowing the both ends of an accordion tube 20 by forming beforehand according to the die 
length of the longitudinal direction of an accordion tube 20. Therefore, compared with the case 
where gauze is formed with the conventional BUREDA machine, the terminal treatment of a blade 
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layer becomes unnecessary and a production process can be simplified. 

[0024] D rawing 3 is the sectional view showing flexible-hose 10B concerning the gestalt of the 2nd 
operation. Flexible-hose 10B concerning the gestalt of the 2nd operation has the description in the 
configuration of spiral bellows portion 21 B. Namely, the flexible hose of drawin g 1 is twisted when 
it is used in the condition of having bent, it produces gap slightly in the vertical direction at both 
ends in response to the force, and may be unable to arrange it easily at a flat surface. Spiral 
bellows portion 21 B in flexible-hose 10B is easy to absorb the torsion at the time of using it in the 
state of such bending, and to arrange on a flat surface. 

[0025] Drawing A. ls the sectional view of the edge of flexible-hose 10C concerning the gestalt of 
the 3rd operation. Flexible-hose 10C concerning the gestalt of the 3rd operation has the 
description in the configuration which used resin instead of the metal as the quality of the material 
of accordion tube 20C. That is, accordion tube 20C is fabricating barrier layer 21 Cc to one 
between inner layer 21 calcium and outer layer 21 Cb. As inner layer 21 calcium and outer layer 
21 Cb, polyethylene vinyl alcohol (EVOH) excellent in hydrogen permeability-proof can be used as 
barrier layer 21 Cc using polyamide resin excellent in thermal resistance. This accordion tube 20C 
can fabricate resin tubing by three-layer coincidence extrusion, and can manufacture this by 
carrying out size enlargement of the bellows configuration by blow molding etc. moreover, sleeve 
22C of accordion tube 20C — the mouthpiece made from stainless steel — it is joined through 
adhesives to 40C. Lightweight-ization can be attained by using such accordion tube 20C made of 
resin. 

[0026] Drawing 5 is a sectional view about the edge of flexible-hose 10D concerning the gestalt of 
the 4th operation. Flexible-hose 10D concerning the gestalt of the 4th operation equips with the 
description the configuration which formed surface reinforcement layer 23D in inner layer 21 Da 
made of resin, and this peripheral face of inner layer 21 Da for accordion tube 20D. As surface 
reinforcement layer 23D, the layer which performed powder coating and rubber coating is 
applicable. According to properties, such as the quality of the material of such surface 
reinforcement layer 23D, and thickness, the various features, such as endurance and improvement 
in a mechanical strength, can be added to flexible-hose 10D. 

[0027] In addition, this invention can be carried out in various modes in the range which is not 
restricted to the above-mentioned example and does not deviate from that summary, for example, 
the following deformation is also possible for it. 

[0028] (1) With the gestalt of the above-mentioned implementation, although the reticulated bag 
body was directly covered on the periphery of an accordion tube, the tube of not only this but 
heat shrink nature etc. may be made to intervene, and improvement in other properties, for 
example, much more improvement in a mechanical strength, may be aimed at. 
[0029] (2) With the gestalt of the above-mentioned implementation, after it was cylindrical and 
knitting the reticulated bag body beforehand, the accordion tube was covered, but it forms with 
blanket-like, and after winding this around an accordion tube, you may make it saccate by joining 
the edge of each other in alignment with a longitudinal direction. 

[0030] (3) As long as mouthpieces are a mechanical strength for connection with other members, 
and the ingredient excellent in hydrogen permeability-proof, they may be formed in everything but 
metal by resin. 

[0031] (4) Like the gestalt of the above-mentioned implementation as a means to fix a mouthpiece 
to an accordion tube, take the means by welding and also it is [ that what is necessary is just a 
means to connect certainly mutually ] desirable that it is a means by which high seal nature is 
especially securable. as the way stage, shock absorbing material suitable between a mouthpiece 

and an accordion tube is intervened — making — a reticulated bag body and a ring — one like 

— ** — means to conclude in total can be taken. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the half section Fig. showing the flexible hose 10 concerning the gestalt of 1 
operation of this invention. 

[Drawi ng 2] It is the half section Fig. expanding and showing near [ one ] the edge of an accordion 
tube 20. 

[Drawing 3 ] It is the half section Fig. showing flexible-hose 10B concerning the gestalt of the 2nd 
operation. 

[Dr awing 4] It is an explanatory view explaining flexible-hose 10C concerning the gestalt of the 3rd 
operation, and its important section. 

[Drawing 5] It is an explanatory view explaining flexible-hose 10D concerning the gestalt of the 4th 
operation, and its important section. 

[Drawing 6] It is the sectional view showing the end side of the flexible hose 100 concerning a 
Prior art. 

[Description of Notations] 
10 — Flexible hose 
10B — Flexible hose 
10C — Flexible hose 
10D — Flexible hose 

20 — Accordion tube 
20C — Accordion tube 
20D — Accordion tube 

21 — Bellows portion 
21a — Trough 

21b — Yamabe 
21Da(s) — Inner layer 
21 B — Bellows portion 
21 calcium — Inner layer 
21Cb(s) — Outer layer 

21 Cc — Barrier layer 

22 — Sleeve 
22C — Sleeve 

23D — Surface reinforcement layer 

40 — Mouthpiece 

40a — Insertion section 

40C — Mouthpiece 

42 — Flange 

44 — Shock-absorbing-rubber object 
50 — Ring 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[DrawingjT[ 




[Draw ing 4] 
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[Drawin g 5] 
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[D rawing 6] 
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